Europaisches Patentamt 

© Qj}} Su''opean Patent Office © Publication number: 0 2BB 596 

^B^^ Office europeen des brevets A1 

© EUROPEAN PATENT APPLICATION 

© Application number: 87108995.9 © Int CI/: B29C 43/48 , B27N 3/24 , 

^ B32B 31/08 , B30B 5/06 

@ Date of filing: 23.06.87 



© 


Priority: 05.08,86 JP 183907/86 


© Applicant: MITSUBISHI RAYON ENGINEERING 




05.08.86 JP 183909/86 


CO., LTD. 




25.0^86 JP 198757/86 


5*1, MarunouchI 1-chome 






Chiyoda^ku lokyo(JP) 


@ 


Date of publication of application: 






10.02.88 Bulletin 88/06 


© Inventor Okajima, Kiyonorl 


© 




7-3-315, Nukui 2*chonne Nertma-ku 


Designated Contracting States: 


Tokyo(JP) 




BEDEFRGB NLSE 


Inventor SaKo, Jugoro 






28*11, Matsugaoka 1-chcnie Nakano-ku 






Tokyo(JP) 






inventor Fujiwara, Hlroshi . 






6-1, Gamouakanemachi 






Koshigaya-shI Saitama-ken(JP) 






© Representative: FUchisle, Klaus, DipL-lng. et al 






KQlfniann . Eltle & Partner PatentanwiUte 






Arat>eliastFasse 4 






D-8000 MOnchen 81(DE) 



® Continuous press machine. 



© A continuous press machine includes a pressure applying devtee for urging a pair of opposed endless belts 

(12) toward each other to compress a sheet-like material (16) passing therel)0tween. The pressure applying 

device Includes a stationary housing (18) defining a pressure chamber (28) and having a peripheral edge (32) 

facing and spaced slightly from a back side surface of each endless belt (12), and a devtee for supplying a 

pressurized urging fluid (F2) to each of pressure chambers (28). so that the pressure in the pressure chamber 

(28) is applied to the back side surface of each endless belt (12) so as to urge each endless belt against the 

material (16). A seal device is provided for sealing a gap (Q) between the peripheral edge (32) of each housing 

(18) and the back side surface of each endless belt (12) facing the peripheral edge .(32), so as to prevent the 

^pressurized urging fluid (Fl) in the pressure chamber (28) from flowing through the gap (6). The seal device 

^Includes a fluid seal mechanism for continuously applying a pressurized sealing fluid (F2) from at least part of 

C©lhe peripheral edge (32) toward the back side surface of each endless belt (12) facing the peripheral edge (32). 

W so as to provide a fluid seal therebetween. ^ 
?/> FIG. 1 ^ 
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CONTINUOUS PRESS MACHINE 



BACKGROUND OF THE INVENTION 
Field of the Invention 



This invention relates to a continuous pressing nnachine which can mold a sheet of thermosetting resin 
reinforced by a paper, cloth, glass fiber or the like, or laminated thermoplastic resin sheets or plywoods. 



10 Prior Art 



45 



As for a pressing, a batch type pressof a single-or multi-daylight process has been used. Materials 
pressed by this type of press are. for example, papers, dothes. glass fibers or the like Impregnated with a 
liquid thermosetting resin which are pressed at room temperatures or elevated temperatures, thermoplastic 
75 resm sheets or films for forming laminated sheets, wood boards with adhesive coated on their surfaces for 
fomiing plywood at elevated temperatures. In this press, the material to be pressed is interposed betw en 

P'^^ P'^^* °' '^'^ ^ P'^^ therebetween at either room temperatur s or 

elevated temperatures. It has been desired to effect such a pressing operation in a continuous mann r so 
as to save labor, improve the productivity and achieve a uniformity of the quality of the finish product 
20 One such continuous press machine employs at least a pair of opposed endless steel belts instead of 
the above-mentioned pressure plates, each extending around a pair of drums. A material to be pressed is 
continuously passed between the pair of endless belts, and pressure is put to the material at either room 
temperatures or elevated temperatures. 

The continuous press machine emptoys a pair of steel belts and a plurality of pairs of upper and lower 
25 opposed roMers which are mounted respectively on the back sides of these belts facing away from the 
matenal to be pressed between the belts. The pairs of upper and lower opposed rollers put compression 
pressures to the material through the belts, at a space between the neibouring pairs of rollers, and the belts 
are in stretched condition, thus imparting a certain degree of pressure to the material between each two 
adjacent pairs of upper and lower rollers. AltematWely. two groups of small-diameter rollers are mounted 
30 respectively on the back sides of the belts and urged to the back surfaces of the belts by flat sheets so as 
to bnng the outer surface of the endless belt into contact with the material. The small-diameter rollers are 
rotated and thereby move at about a half of the moving speed of the belt With this apparatus, however, the 
matenal to be pressed is subjected to different pressures when it passes through the opposed endless steel 
k!?*!" • '"^^'^ subjected to the pressures of greater magnitude at regions where the 

"rJ^, ^ subjected to pressures of less magnitude at the other regions of the 

endless belts. In addition, since the pressures which can be appBed to the endless belts are limited, the 
applirable average pressure is only up to several Kg/crn^. Therefore, this pressing mechanism can not be 
appli^when a pressure of not less than 10 kg/cm^ is needed, in such a case where the material to be 
pressed produces volatile substance when heated or cured. And so. It has been necessary to apply a 
uniform fluid pressure to the back side of each endless belt In order to produce such a unlfonn fluid 
f!f^'® chamber is provided in the space defined by each of the endless steel belts and is 
adapted to hokl a fluid under pressure, the pressure chamber having an opening disposed in opposed, 
slightly spaced relation to the back side surface of each endless belt In this case. It is necessary to provide 
seal means for preventing the pressurized fluid in the pressure chamber from leaking through a gap 
behveen the pressure chamber and the back side surface of the endless steel belt For example. Japaitese 
Patent Application Laid-Open (Kokai) No. 54-13075 discloses one such seal means which comprises either 

!»h!^ fl "".T*^' °' ^ "^^^ « ''°"«'"9 'l«fi"'"9 the pressure chamber, 

either of the flexible seal member and the lubricous solid matter being pressed against the endless steel 
belt so as to prevent the leakage of the pressurized fluid in the pressure chamber through the gap 

In the case where the pressed product must have a smooth surface, in a multi-stage press of "the bateh 
n^pe. the material to be pressed Is placed between ach pair of die plates of steinless ste 1. aluminum or 
the like each having a polished woridng surface. The material is pressed by th die plates at elevated 
temperatores. so that the polished surface of the die plate Is copied to the pressed material. In the case of 

^Thc^^JT^"' '"^^^* ^ ^ ^"^^ ^ ««=h endless steel belt must be 

polished to a mirror surface so that the pressed material has a smooth surface. 
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In the case of such a conlinucus pressing, seal means secured to the pressure chamber housing is 
pressed to the back side surface of the moving endless steel belt (i.e., the surface opposite to the polished 
surface which is to be in contact with a material to be pressed). The endless ste I belt is relatively thin, and 
therefore when the seal means is pressed into frictionai, sliding contact with the back side surface of the 
steel belt, the polished outer surface of the steel belt Is affected. Particularly when foreign matter is jammed 
between the seal means and the belt, stripe defect develop on the surface of the belt. Also, uneven forces 
are applied to the back side surface of the steel belt, stripe defects may appear on the polished surface of 
the steel belt. In addition, other factors, such as a variation in thickness of the steel belt in the direction of 
its width, an unevenness of the material to be pressed, an undulation of the steel belt in the direction of its 
width v/hen subjected to tension, a variation in force of pressing of the seal means against the steel belt, 
deteriorate the polished surface of the steel belt when the steel belt is operated continuously for a long 
time. 

The seal means has a contact portion which is held in contact with the back side surface of the endless 
steel belt, this contact portion being made of rubber, plastics material or the like so as to achieve a good 
sealing effect. The contact portion of the seal means Is subjected to deterioration upon lapse of time, and 
as a result part of the contact portion may be broken off due to the pressure of the pressurized fluid in th 
pressure chamber, the elevated temperature, and a bulging of the contact portion caused by the 
pressurized fluid, in which case the broken-off part of the contact portion is jamnned in the gap between th 
back side surface of the endless steel belt and the seal means, so that stripe defect is formed on the steel 
belt in its longitudinal direction. Thus, the polished outer surface of the steel belt is adversely affected by 
this stripe defect and can not be used. As described above, with the seal means which is designed to be 
pressed into frictionai sliding contact with the back side surface of the endless steel belt, a satisfactory 
product has not been obtained. 



SUMMARY OF THE INVENTION 

It is therefore an object of this invention to provide a continuous press machir^e having an improved 
seal means whereby the endless steel belt can be positively pressed against a material to be pressed 
without affecting the woricing surface thereof. 

According to the present invention, there is provided a continuous press machine which comprises: 

(a) a pair of opposed endless belts each operable to move along a looped path, said pair of endless 
belts having respective inner sides disposed in parallel opposed relation to each other, said opposed inner 
sides of said endless belts being adapted to hold a sheet-like material therebetween so as to compress and 
advance it when said endless belts move: 

(b) pressure applying^means for urging each of said endless belts toward the material, said pressure 
applying means comprises (I) a stationary housing mounted within said looped path of each of said endless 
belts, said housing defining a pressure chamber and having a peripheral edge fadng and spaced slightly 
from a back side surface of the inner side of each endless belts, said peripheral edge defining an opening 
of said pressure chamber disposed in opposed relation to the Ijack side surface of the Inner side of each 
endless belt, and (II) means for supplying a pressurized urging fluid to each of said pressure chambers, so 
that the pressure in said pressure chamber is applied to the back side surface of the inner side of each 
endless belt so as to urge the Inner side of each endless belt against the material; and 

(c) seal means for sealing a gap between said peripheral edge of each housing and the back side 
surface of the inner side of each endless belt so as to prevent the pressurized urging fluid in the pressure 
chamber from flowing through said gap, said seal means comprising fluid seal means for continuously 
applying a pressurized sealing fluid from at least part of said peripheral edge tovyard the back side surface 
of the inner side of each endless belt so as to provide a fluid seal therebetween. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a schematic cross-sectional view of a continuous press machine provided in accordance with 
th present invention; 

Fig. 2 is a cross-sectional view of pressure-applying means; 

Fig. 3 is a cross'sectional view of a modified fluid seal means; 

Fig. 4 is a view similar to Fig. 3 but showing another modified fluid seal means; 

Fig. 5 Is a cross-sectional view of a modified pressure-applying means; and 
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Rgs. 6 and 7 are views similar to Rg. 2 but showing respective modified pressure-applying means; 
DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE INVENTION 

5 

The invention will now be described with reference to the drawings in which like reference numerals 
denote con-esponding parts in several views. 

A continuous press machine 10 shown in Rg. 1 comprises a pair of opposed upper and lower endless 
steel belts 12 and 12 each extending around a pair of drums 1 4a and 14b so as to travel or move along 
JO respective looped paths. One of the drums 14a and 14b of each endless belts 12 Is operatively connected 
to a drive means (not shown) such as an electric motor and is driven for rotation about its axis, so that the 
upper and lower endless belts 12 are moved at the same speed. Only one drum of one of the two belts 12 
may be driven for rotation, in which case the other belt is moved through a frictional contact with the 
moving material 16. The drive drums of the upper and lower endless belts 12 are rotated in the opposite 
75 directions. The pair of endless belts 12 have respective inner sides disposed in parallel opposed relation to 
each other. A material 16 to be processed or pressed passes between the the opposed inner sides of the 
two endless bells 12 to be pressed and is advanced in a direction indicated by an an^ow in Rg. 1. 

A pressure-applying means is provided for applying pressure to the back side surface of the inner side 
of each endless belt 12, so that the working surface of the endless belt 12 is positively urged against the 
20 material 16. The pressure-applying means comprises a stationary housing 18 of a rectangular shape and 
disposed within a space 20 defined by the looped path of each endless belt 12. the housing 18 having an 
opening 22 facing the back side surface of the inner side of the endless belt 12. The housing may b of 
any other suitable shape. The pair of housings 18 are held in position by means of hydraulic cylinders, 
length-adjustable shafts or the like. A first conduit 24 is connected at one end to a source (not shown) of a 
25 pressurized urging fluid Fl and is connected at the other end to a wall 26 of each housing 18 so as to 
supply the pressurized urging fluid Fl to a chamber 28 defined by the housing 18. The two pressure 
chambers 28 are anranged in opposed relation to each other. A second conduit 30 Is connected to the 
housing wall 26 for discharging the pressurized urging fluid Fl from the pressure chamber 28. Each 
pressure chamber 28 is filled with the pressurized urging fluid Fl through the first conduit 24 so as to urge 
30 the endless belt 12 against the material 16. 

Each housing 18 has a peripheral flange 32 (which may be deemed as "peripheral edge") extending 
around a peripheral wall 34 at its opening 22. and a continuous peripheral groove 36 is formed in the 
peripheral flange 32. the groove 36 opening to the surface of the peripheral flange 32 facing the back side 
surface of the inner side of the endless belt 12. One ends of conduits 38 are connected to the peripheral 
35 flange 32 while the other ends are connected to a source (not shown) of pressurized sealing fluid F2. During 
l|ie operation of the apparatus 10, the pressurized sealing fluid F2, fed from its source, is filled in the 
peripheral groove 36 and is discharged therefrom toward the back side surface of the Inner side of each 
endless belt 12 so as to provide a fluid seal between the peripheral flange 32 and the back side surface of 
the Inner side of the endless belt, thereby preventing the pressurized urging flukJ Fl in each pressure 
40 chamber 28 from leaking through a gap G between the peripheral flange 32 and the back side surface of 
the inner side of the endless belt 12. Thus, each endless belt 12 is moved without contact with the 
peripheral flange 32 of the housing 18. 

Although the gap 6 between the peripheral flange 32 and the back side surface of the inner side of 
each endless belt 12 is shown exaggeratedly for Illustration purposes, it is pretended that the gap G should 
4s be 0.1 um to 0.3 mm so as to lower the friction between the peripheral flange 32 and the back side surface 
of the endless belt 12 to a level of fluid friction to reduce a driving force or torque for driving the endless 
belt 12. More preferably, the gap G should be on the order of 0.1 um to 0.1 mm. 

In this embodinDent. although the groove 36 is provided around the entire peripheral flange 32 so as to 
provide the continuous fluid seal between the peripheral flange 32 and the back side surface of each 
so endless belt 12, two separate grooves may be provided respectively in the front and rear portions of. the 
peripheral flange 32 disposed transversely of a path of travel of the sheet-like material 16. In this case, two 
separate seal members of rubber or the like are secured to the opposite lateral side portions of the 
peripheral flange 32 dispos d parallel to and longitudinally of the path of travel of material 16 and are held 
in sliding contact with the back side surface of the inner side of each ndless belt 12 so as to seal the gap 
55 G in cooperaUon v/ith the fluid seals applied from the two separate gnDoves. Thus, in this cas , the two 
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separate seal members are held in sliding contact with the opposite lateral edges of the sheet-like material 
16. However, these opposite lateral edges of the final product do not need to be so smooth as the central 
portion of the final product between these lateral edges since the opposite lateral edges are cut off for 
trimming. 

Although the pressurized urging fluid F1 and the pressurized sealing fluid F2 can be a gas. it is 
prefenred that they should be incompressible fluid such for example as water, hydraulic oil. lubricating oil. 
water soluble polymer solution, molten salt. Hydraulic mineral oil silicone oil and water soluble polymer 
solution such as polyethylene glycol acqeous solution are most prefenred. The urging fluid Fl and the 
sealing fluid F2 can be either the same type of fluid or different type of fluids. 

The rate of flow of the sealing fluid F2 from the groove 36 is detenmined depending on the pressure in 
the pressure chamber 28. the size of the gap G. the viscosity of the sealing fluid F2 and the conditions of 
the surfaces of the peripheral flange 32 and back side surface of the endless belt 12. Preferably, the sealing 
fluid F2 should have a viscosity of 100-3,000 cSt (centistokes). 

The drums 14a, 14b may be of the heater-Installed type, and a preheater such as a far-infrared 
irradiating device and a heating plate may be mounted within the space 20 and interposed between the 
drum 14b and the housing 18. so that the material 16 is preheated. Either heating means or cooling means 
may be provided In either the urging fluid source or the pressure chamber 28 so as to heat or cool the 
urging fluid Fl. 

Fig. 3 shows a modified fluid seal means which will now be described. In this embodiment, a 
continuous peripheral groove 36a of a rectangular cross-section is formed in the peripheral flange 32a of 
each housing 18 and extends along the entire periphery of the peripheral flange 32a, so that the peripheral 
flange 32a has a channel-shaped cross-section, the peripheral groove 36a opening to the surface of the 
peripheral flange 32a facing the back side surface of the inner side of each endless belt 12. A pair of first 
and second holes 40 and 42 are formed through an outer wall 44 of the peripheral flange 32a so as to lead 
to the interior of the groove 36a. Four floating members or bars 46 are received respectively in four portions 
of the groove 36a provided respectively in the front, rear and two side portions of the peripheral flange 32a, 
the four floating members 46 being disposed in contiguous relation to each other at their ends. Each of the 
four floating members 46 is received In the groove 36a for sliding movement In the direction of the depth of 
the groove 36a. that is. toward and away from the back side surface of the Inner side of each endless belt 
12. Each of the floating members 46 is of a square cross-section and has a longitudinal recess 48 formed in 
one face directed toward the back side surface of each endless beft 12, the recess 48 extending along the 
entire length thereof. Each floating member 46 has an internal bore 50 formed axially therethrough, and has 
a slot or opening 54 fomfied therein and extending along the entire length thereof, the slot 54 extending 
from the axial bore 50 to the recess 48. The axial bores 50 of the four floating members 46 communicate 
with one another. Each of the four floating members 46 has an aperture 52 fomned therein and extending 
between one side face thereof and the axial bore 50. AJtomatJvely, one of the four floating members 46 may 
have an aperture 52. 

A space 56 is defined by an innor portion of each groove 36a and an inner face of the floating member 
46. The first hole 40 in the peripheral flange 32a communicates wHh the space 56, and a source (not 
shown) of pressurized urging fluid F3 is connected to the first hole 40 so as to supply the pressurized fluid 
F3 to the space 56 via the first hole 40. thereby urging each floating member 46 toward the back side 
surface of the inner side of the endless belt 12. Thus, the pressurized fluid F3 filled in the space 56 serves 
as urging means for urging the floating member 46 toward the back side surface of the Inner side of the 
endless belt 12. 

The second hole 42 In the peripheral flange 32a communicates with the aperture 52 In the floating 
member 46, and the second aperture 42 is connected to a source of pressurized sealing fluid F2. as 
described In the preceding embodiment, so as to supply the sealing fluid F2 to the axlai bore 50 of the 
floating member 46. With this arrangement, the pressurized sealing fluid F2 is discharged from the slot 54 
of each floating member 46 toward the back side surface of the inner side of each endless belt 12 so as to 
provide a fluid seal at the gap G to prevent the pressurized urging fluid Fl from leaking through the gap G. 
as described above for the preci^ding embodtmont. The presoure in liie space 56 and the pressure oi ihe 
sealing fluid F2 discharged from the slot 54 are so determined that each floating member 46 is held in 
floating condition (Fig. 3) and Is spaced from the back side surface of the inner side of each endless belt 12 
by a constant distance, for example, of 0.1 um to 0.3 mm. 
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The floating member 46 can be made of any suitable material so long as it will not damage the 
surfaces of the groove 36a when the floating member slidingly moves in the groove 36a toward and away 
from the back side surface of the inner side of the endless belt 12. For example, the floating member 46 is 
made of engineering plastics material such as polyimide. polysulfone. polyether ether ketone and 

5 polyacrylate. fluorocarbon resin, silicone resin, rubber, graphite, soft metal, or composite materials. 

When the apparatus 10 is in its inoperative condition, the upper floating nriembers 46 (Rg. 3) are held 
against the back side surface of the inner side of the upper endless belt 12 under the influence of gravity 
whereas the Jower floating mennbers 46 are held against the bottom surfaces 60 of the lower floating 
members. The sizes of the hole 42. aperture 52 and gap G and the depth of the groove 36a are so 

70 determined that the communication between the hole 42 and the aperture 52 is maintained even in this 
condition. 

Each endless steel belt 12 is relatively thin and so flexible that if the surface of the material 16 is 
undulated, the inner side of the endless belt held in contact with the undulated surface of the material 16 
becomes correspondingly undulated. With the fluid seal means of Rg. 3, if either surface of the material 16 
75 is undulated, the two floating members 46, received respectively in the front and rear portions of the 
rectangular groove 38a disposed transversely of the path of travel of the material 16. are slidingly moved in 
the direction of the depth of the groove 36a in accordance with the undulations of the material 16 when the 
material 16 passes between the two endless belts 12. thereby maintaining the distance between each of the 
two floating members 46 and the back side surface of the inner side of each endless belt 12 constant. More 
20 specifically, a bulged or raised portion on the surface of the materials 6 passes past the ftoating member 
46. the floating member 46 slidingly moves in the groove 36a in a direction away from the material 16 
against the urging force applied by the pressurized fluid F3 in the space 56. On the other hand, if a 
depressed portion on the surface of the material 16 passes past the floating member 46, the floating 
member 46 slidingly moves in the groove 36a in a direction toward the material 16. 

In this embodiment, although the groove 36a is provided around the entire peripheral flange 32a. two 
separate grooves may be prowded respectively in the front and rear portions of the peripheral flange 32a 
disposed transversely of a path of travel of the sheet-like material 16, and two floating members 46 are 
slidably received in the two grooves, respectively. In this case, two separate seal members of mbber or the 
like are secured to the opposite lateral side portions of the peripheral flange 32a disposed parallel to and 
longitudinally of the path of travel of material 16 and are held in sliding contact with the back side surface of 
the inner side of each endless belt 12 so as to seal the gap G in cooperation with the fluid seals applied 
from the two floating members 46. 

Fig. 4 shows another modified fluid seal means which differs from the fluid seal means of Rg. 3 in that 
instead of the urging fluid F3. the urging means comprises a resilient member 62 accommodated In the 
r space 56. The resifient member 62 which urges the floating members 46 toward the back side surface of 
the inner side of each endless belt 12 can be an elastic member or a suitable spring. 

Rg. 5 shows a modified pressure applying means for applying pressure to the back side surface of the 
inner side of each endless belt 12. The pressure applying means in this embodiment differs from the 
pressure applying means of Rgs. 1 and 2 in that a housing 18b has a partition wall 66 extending between 
the opposite side walls (not shown) of the housing 18 to dhride the interior of the housing 18b Into first and 
second compartments ( pressure chambers) 68 and 70 spaced atong the path of travel of the material 16. 
The partition wall 66 extends from the wall 26 to a plane In which the inner surface 72 of the peripheral 
edge 32 lies. A pressurized heating fluid Fla is supplied into each first compartment 68 via a conduit 24a 
and is discharged therefrom via a conduit 30a. Simllariy, a pressurized cooRng fluid Fib is supplied into 
each second compartment 70 via a conduit 24b and is discharged therefrom via a conduit 30b. With this 
arrangement, when the material 16 passes between the opposed upper and lower first compartments 68. 
the material 16 is heated to a predetermined temperature, and subsequently ie cooled when the mat rial 16 
passes between the opposed upper and lower second compartments 70. This embodiment is particularly 
suited for processing a plurality of thermoplastic films into a laminated construction. In this case, the 
plurality of thermoplastic films are heated and fused together into a laminated fwm when passing between 
the opposed first pressure chambers 68. 

Preferably, the pressurized cooling fluid Fib should be water, and the pressurized heating fluid Fla 
should be emulsion-resistant oil which can be easily separated from the cooling water Fib. The reason for 
this will now be described. Generally, when fluid flows atong a flat plate, the foltowing formula (1) is 
established where Fteynolds number is less than 80.000: 
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h oc k^'^y ^ 1/6 

wherein h is heat transfer coefficient (Kcal/m2«hr««'C), k is thermal conductivity (Kcal/m^hr* ">C), and u is 
coefficient of kinematic viscosity (cSt: centistokes). 

The thermal conductivity k and kinematic viscosity coefficient u of oil and water are indicated in Table 
below. 



Table 





Thermal 
conductivity 
(k) 


Coefficient of Kinematic Viscosity 
(p) 


40°C 


100°C 


200^0 


oil 


0.1 


150 est 


15 est 


3 est 


water 


0.5 


0.7 est 


0.3 est 


• • • 



As will be appreciated from the formula (1) and the Table, if the heating fluid Fla and the cooling fluid 
F1b are the same oil and if these two fluids are 2O0''C and 40«C. respectively, the heat transfer coefficient 
on the cooling side is lowered to about a half of the heat transfer coefficient on the heating side. As a result, 
the cooling ability is lowered. 

On the other hand, if the cooling fluid F1b is water, the heat transfer coefficient h becomes about seven 
times as high as that of the oil. since the thermal conductivity k of the water is five times higher and the 
kinematic viscosity u is 1/200. Therefore, the cooling ability Is enhanced. 

The heating fluid Fla and the cooling fluid Fib are mixed together in a small amount since the partition 
wall 66 is not held in sealing contact with the back side surface of the Inner side portion of each endless 
belt 12. Therefore, it is prefenred that the demulsible oil should be used in order that the mixed fluids can 
be easily separated from each other and recovered. A fluid seaJ may be applied to a gap between the 
partition wall 66 and the belt 12. 

Rg. 6 shows another modified pressure applying means which differs from the pressure applying 
means of Fig. 1 In that each housing 18 is lined with a thenmal insulating material 71. Thus, the inner 
surface of the housing 18 is entirely covered with the themnal Insulating layer 71, so that the pressure 
chamber 28c is defined by the thermal insulating layer 71. The thenmal insulating layer 71 is made, for 
example, of polytetrafluoroethylene. polyimide or wood. Each housing IB is fixed to a stationary frame 73 
through support members 74. With this construction, each housing 18 is thermally insulated from th 
pressure chamber 28c. If there is not provided the thenmal insulating layer 71, a temperature difference 
between the housing 18 and the frame 73 develops In the case where the pressure chamber 28c hoWs 
either hot or coW fluid Fl. As a result there are occasions when the parts or portions of the apparatus are 
subjected to deformation due to thermal expansion differences. In this case, the strength of the frame 73 is 
usually Ngher than that of the housing, the pressure chamber 28c is subjected to distortion. As a result, the 
distance between the peripheral edge 32 of the housing 18 and the back side surface of the inner side of 
the endless belt 12 is varied, so that a satisfactory fluid seal afforded by the sealing fluid F2 Is not 
achieved. In this embodiment however, since the housing 18 Is lined with the thermal Insulating layer 71 so 
as to themially Insulate the housing 18 from the pressure chamber 68c. Therefore, even If the fluid Fl of 
elevated temperatures is supplied to the pressure chamber 28c. the housing 18 is kept to a relatively low 
temperature. And. a temperature difference between the housing 18 and the frame 73 is maintained small. 
Therefore, the above undesirable conditions are positively prevented. In addition, since the temperature in 
the pressure chamber 28c reaches a predetennined level relatively quickly, the Start-up period of the press 
machine becomes short. Further, the themiaJ insulating layer 71 enables energy-saving. 

Rg. 7 shows a further modified fomn of the invention In which there Is provided cooling means tor 
cooling the pressurized sealing fluid F2 so as to keep the viscosity of the sealing fluid F2 to a 
predetennined lev I. More specifically, a continuous passageway 36d is formed through the peripheral 
flange 32d of the housing 18d and extending along th entire periphery thereof. Th passageway 36d 
opens toward the back side surface of the inner side of each endless b K 12 so as to apply the sealing fluid 
F2 thereto, as describ d above for the preceding embodiments. Two passageways 76 are formed through 
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the peripheral flange 32d and extend along the entire periphery thereof, the two passageways 76 being 
disposed on opposite sides of the passageway 36d. A circulating coolant such as water is supplied to the 
two passageways 76 so as to cool the seaHng fluid F2. It is preferred that the friction between the peripheral 
flange 32d and the back side surface of the inner side of each endless belt 12 should be reduced to a level 
5 of fluid friction so as to reduce a drive force or torque for moving the endless belt 12. To achieve this it is 
necessary that the gap G between the peripheral flange 32d and the back side surface of the inner side of 
the endless belt 12 should be not less than 0.1 urn. Therefore, in order to keep constant the flow rate of the 
sealing fluid F2 from the passageway 32d. it is desirable that the viscosity of the sealing fluid F2 should be 
kept relatively high. The coolant passing through the passageways 76 cools the seaRng fluid F2 so that the 
10 sealing fluid F2 has the desired viscosity. 

In this embodiment, although the groove 36d and the two passageways 75 are provided around the 
entire penpheral flange 32d, the groove 36d and the two passageways 72 may be omitted at the lateral 
opposite side portions of the peripheral flange 32d. In this case, two separate seal members of rubber or 
the like are secured to the opposite lateral side portions of the peripheral flange 32a disposed parallel to 
75 and longitudinally of the path of travel of material 16 and are held in sliding contact with the back side 
surface of the inner side of each endless belt 12 so as to seal the gap 6 in cooperation with the fluid seals 
formed by the sealing fluid F2. 

With the press machines described above, the material 16 can be pressed at a high pressure of up to 
100 kg/cm* and besides the material 16 is subjected to a uniform pressure. Further, since the fluid seal is 
employed, the endless belts are not subjected to abrasion and damage, so that the resultant pressed 
material has a good quality. 

It is preferred that the opposed pressure chambers are connected to the same source of the 
pressurized urging fluid. If the opposed pressure chambers are connected respectively to separate fkjid 
sources, the opposed endless belts may undergo different fluid pressures, so that the endless belts are 
25 bent or defomied. In addition, where the fluid is of the incompressible type, the pressure difference 
between the opposed pressure chambers can be kept to almost zero. 

While the continuous press machines according to the present invention have been specifically shown 
and described herein, the invention itself Is not to be restricted by the exact showing of the drawings or the 
descnption thereof. For example, although only one pair of opposed endless bells 12 are used in the 
00 Illustrated embodiments, more than one pair of opposed endless belts can be arranged along the path of 
travel of the materia! 16. Also, the opposed endless beHs do not need to have the same length, and for 
example, a longer endless belt may be arranged on one side of the path of trwel of the material vrtule a 
plurality of shorter endless belts are an^ed along this travel path in opposed relation to the tonoer 
endless belt ^ 
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1. A continuous press machine comprising: 

(a) a pair of opposed endless belts (12) each operable to move atong a looped path, said pair of 
endless belts (12) having respective inner sides disposed In parallel opposed relation to each other said 
opposed inner sides of said endless belts (12) being adapted to hold a sheet-like material (16) there- 
between so as to compress and advance it when said endless belts (12) move: 

(b) pressure applying means for urging each of said endless belts (12) toward the material (16). said 
pressure applying means comprises (i) a stationary housing (18) mounted within said looped path of each of 
said endless belts (12). said housing (18) defining a pressure chamber (28) and having a peripheral edge 
(32) facing and spaced slighUy from a back side surface of the Inner side of each endless belts (12). s^d 
penpheral edge (32) defining an opening of said pressure chamber (28) disposed in opposed relation to the 
back side surface of the inner side of each endless belt (12). and (ii) means for supplying a pressurized 

50 urging fluid (F1) to each of said pressure chambers (28). so that the pressure in said pressure chamber 
(28) IS appBed to the back side surface of the inner side of each endless belt (12) so as to urge the inner 
side of each endless belt (12) against the material (16): and 

(c) seal means for sealing a gap between said peripheral edge (32) of each housing (18) and the 
back side surface of the inner side of each endless belt (12) so as to prevent the pressurized urging fluid 
(F1) m the pressure chamber (28) from ftowing through said gap (Q). said seal means comprising fluid seal 
rneans for continuously applying a pressurized sealing fluid (F2) from at least part of said peripheral edge 
(32) toward the back side of the inner side of each endless belt (12) so as to provide a Huld seal 
therebetween. 
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2. A continuous press machine according to claim 1. in which said peripheral edge (32a) of each 
housing (18) has a pair of transverse portions disposed transversely of a path of travel of the material (16) 
and spaced from each other along said travel path, said sealing fluid (F2) being applied from said 
transverse portions of said peripheral edge (32a) toward the back side surface of the inner side of each 

5 endless bell (12). 

3. A continuous press machine according to claim 1 , in which said peripheral edge (32) of said housing 
(18) has a groove (36) formed at said part thereof and opening toward the back side surface of the inner 
side of each endless belt (12), an elongated floating member (46) being received in said groove for sliding 
movement toward and away from the back side surface of the inner side of each endless belt (12). urging 

70 means being accommodated within a space defined by said groove (36) and said floating member (46) so 
as to urge said floating member (46) toward the back side surface of the inner side of each endless belt 
(12). said floating member (46) having a passageway (42) to which said sealing fluid (F2) is supplied, and 
said passageway (42) having an opening facing the back side surface of the inner side of each endless belt 
(12) so as to discharge said pressurized sealing fluid (F2) from said opening toward the back side surface 

75 of the inner side of each endless belt (12). so that the floating member (46) is slidingly moved in said 
groove (36) away from said back side surface against the bias of said urging means. 

4. A continuous press machine according to claim 3, In which said urging means comprises a 
pressurized fluid (F1). 

5. A cor)tinuous press machine according to claim 3. in which saRJ urging means comprises a r silient 
20 member (62). 

6. A continuous press machine according to claim 1, in which said gap is 0.1 urn to 0.3 mm. 

7. A continuous press machine according to daim 1, In which said pressurized urging fluid (F1) is 
incompressible fluid. 

8. A continuous press machine according to claim 1 . in which said pressure applying means comprises 
25 means for heating the pressurized urging fluid (F1). 

9. A continuous press machine according to claim 1 » in which said pressure chamber (28) is divided 
into a plurality of compartments (68. 70) an-anged along the path of travel of the material (16), said means 
for supplying the pressurized urging fluid (Fl) supplying separate pressurized fliads (Fla. Fib) to said 
compartments (68, 70). respectively. 

30 10. A continuous press machine according to claim 9» in which said pressure applying means 

comprises means for heating at least one of said separate pressurized fluids (Fla, Fib), and means for 

cooling at least one of the other separate pressurized fluids (Fla, Fib). 

11. A continuous press machine according to claim 8, in which said housing (18) is lined with a thermal 

insulating member (71), said thermal insulating member (71) defining said pressure chamber (28). 
35 12. A continuous press machine according to claim 1, In which cooling means Is provided at said part 

of said peripheral edge (32) of said housing (18) so as to cool said sealing fluid (F2) to keep its viscosity to 

a predetermined level. 



40 



45 



50 



55 



0 255 596 



FIG.1 



I4b 




30 



\m\22 28 
\^7m^ 





14a 



FIG. 2 




32 □ 



Fl 



f 

Fl 



'32 



0 255 596 



FIG. 3 '8 




0 255 596 



F/G.5 

Flo Flo Fib Fib 




Flo Flo Fib Fib 



FIG. 6 




73 



^^^^^^^^^^^^^^^^^^^^ 



1 



74' 



\3d\74\2^ 16 
F2 I F^l ^"74 



0 255 596 



FIG. 7. 




Fl Fl 



J 



Europ an Patent 
Office 



EUROPEAN SEARCH REPORT 



. ApplicBtion numbtr 



DOCUMENTS CONSIDERED TO BE RELEVANT 



EP 87108995.9 



Categoiy 



Citation of documsnt with Inoication, wner* appropnala, 
ol ralavant paasagM 



RatovanI 
todiiin 



CLASSIFICATtON OF THE 
APPtlCATION (im. a.4 ) 



Y 
A 



X 
A 



EP - Al - 0 166 886 (HYMMEN) 
* Fig. 3,10 ♦ 



1,3-5 
2 

6-10 



US - A - 4 354 686 (IMANISHI) 

* Abstract * 

EP - Al - O 176 883 (HELD) 

♦ Page 4, lines 14,15,27,28 * 



US - A - 4 599 128 (HELD) 
* Abstract; fig. 1 ♦ 



1,6-10 



Th* pmaM sMrcA rapoft M* basn drawn op tor til eloiiM 



B 29 C 43/48 
B 27 N 3/24 
B 32 B 31/08 
B 30 B 5/06 



TECHMtCAL FIELDS 
SEABCM€0(im.a.*» 



B 27 N 
B 29 C 
B 30 B 
B 32 B 
F 01 D 
F 16 J 



Plao* of wuth 

VIENNA 



0«t9 of compMoA of ilM foereti 
09-10-1987 



Examlnef 

REININGER 



CATEGORY OF CfTEO DOCUMENTS 

X : particularty rstovsnt if tAkon alone 

Y : particulsrty rolevam If combined wHt) anotlicf 

document f the same cetegofy 
A : tochnologicel becicgroitftd 
O: non^written disclosure 
P: intermedietedocumefH 



theory or princtpie underlying tf>e Invention 
esrtler petent document, but published on, or 
sfter the fiiiftg date . 
document cHed In the epptteesion 
document cited t rotherrsesons 



&: meinbef^ the same petefttfemey,corrdspondin0 



